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DUAL MODE ELECTRONIC IDENTIFICATION SYSTEM 

BACKGROUND OF THE INVENTION 
This invention relates to an electronic 
identifi?:ation system having a tag which is attached to a 
person or object for identification purposes. The tag 

5 can in a first mode when asked to identify lay an 

interrogation signal communicate via radio frequency with 
fixed locations to identify the tag, such as at portals, 
for access oontroi to secured areas, and in a second mode 
the tag can comminicate as a heacbn with f ixed equipment 

10 to provide for identification and corresponding ppsition 
or tracking of the tag. 

The protection and tracking of personnel and 
property in high security areas continues to be a vexing 
problem. Airports, goverranent facilities, and industrial 

15 sites are increasingly concsmed with securing large 

areas for cQntroUed access. Often times the very areas 
in which it is desired to restrict access also require ..a 
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laige number of authorized occupants to gain legitimate 
access to work areas. Use of guards and screeixing 
devices At entrsnces nes(is to be complemented by 
continuous monitoring of personnel once they a.re on the 

5 premises. The use o£ television cametaa and. raonitors *s 
a solution to this ptobleu! suffers from the limitations 
of human fatigue and the lack of automatiQn to track and 
distinguish authoriaed f torn unauthorized occupants in a 
secure area. Jidvanced technology including ctoncepts 

10 using laser and infrared signals to track people or 

objects moving in secured areas provide soaie help. The 
need still exists to distinguish authorized from 
unauthorised persons or objects. While optical means 
have been suggested for accoinplishing such distinguishing 

15 of authority, optical Jneians are limited by line-of -sight 
operation, in addition to traekingr and . identification of 
people or objeets in a secured area, it is also desirable 
to restrict entrance into the secured area to those who 
have proper Identity. Access cards and electronic portal 

20 admission devices ate known and can provide an ijiitial 
distinguishing of authorized and unauthorised personnel 
or objects upon access. 

An airport location is typical of the complex 
needs of a modern security site. Portals into the high 

25 security runway and baggage areas can be either manned or 
provided with optical or electronic identity card readers 
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SO as to provide a firpi: line of defense against 
unauthorized entrance into the larger expanse of the 
runway and haggage areas. Such single line defense is 
usually considered inadequate for security purposes, and 

5 a farther security network will be jarovided. Infrared, 
optical, or laser scanning systems can be us6d to 
identify persons moving within the wide security area, 
such as the airfield and baggage areas- unfortunately in 
such areas activity of authorized persons cannot be 

1:0 distinguished from the movement of unauthorized persons 
by such scanning systems. There is a need to identify 
and distinguish authorized from unsutboriised persons in a 
wide area after admission to the area has been gained 
through some type of portal security system. If 

15 authorised persons can. be identified and their positions 
known, then the positions and locations of the authorized 
personnel can be removed from the data set of the 
movement detectors and appropriate security action can be 
taken with regard to the remaining personnel or objects 

20 detected. 

Reliable identification is also desired in a 
warehoiising situation where it is desired to identify 
certain commodities when they enter at a warehouse portal 
and later to identify the position and identity of 
25 cororaodities in a wide area, ei*ch as storage or work 
areas . 
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In both lA^ security anaL comiBOolities 
iaeatification applications it is desirable that the 
identificaition system provide tor reliability, low cost,- 
relatively loag life of Jbatteries or Qther power 
5 sillies, and siiiall size so as to be convenient in use* 



system using a small identification tag which has both a 
radio frequency receiver and a radio frequency 

10 transmitter associated therewith, the tag operates in 

two itffiides that provide for identification of personnel or 
objects for access control at portals and badge readers^ 
and allows for a wide area mode permitting position 
tracking of the identification tag- The tag is based on 

IS a silicon gate CMOS application-specific Integrated'- 

circuit and an eight pin non^ volatile EAM chip for memory 
storage. The use of the nda-volatile BM allows the tag 
to be batteryless when used for access control through 
portals or with badge readers. When used in the second 

20 mode for a wide area of tracking, a lithium/manganeise 
dioxide battery is provided to supply sufficient - power 
for the transmitter. !I!he non-volatile memory can be 
depended upon to retain identification and history data 
while the battery i^a reaioved. 



SUMMRRY OF THE IMVEHTION 
The invention provides for ah identification 
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In ati aeoess mode the tag Is used to gain entry 
or access to a secured area. An interrogation signal 
used at the portals turns the receiver in the tag on and 
queries the tag for a proper identification. In this 

S mode the battery supply is not used for transmission of 
tha response signal from the tag. The response signal is 
transmitted :Using energy received from the interrogation ■ 
Signal. If the tag Is authorized., the response signal 
during the apobes interrogation can be ysed to adniit the 

10 person or ohject having the tag and can be recorded in a 
database so that the system ]aiows the identity of the 
person or object entering the secured area, 

onee in the wide secured area the tag now 
becomes a radio freguency beacon having transmission 

15 powered from its internal battery supply without being 

queued to respond by an interrogation signal. The beacon 
signal can provide the identity of the tag and, through 
use of directional antennas and a position control, the 
specific location of the authorized identity tag can be 

20 knovfn, The location and identity may then be displaced., 
stored, or used in conjunction with other security 
systems to provide a more complete informational 
database, in some applications it may be desirable in 
the wide area tracking mode to communicate with the tag, 

.25 and either a separate trananlttef or the portal 

interrogation transmitter can be used to consnunicate with 
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the tag. To conserve the battery in the wide area 
traoking taode, the ^wacpn signal is preferajDly a perioiiic! 
burst tracsmissiDji, When the tag leaves the wiqte 
isewrity area via a portal the b^ccm . signal is turneii 

5 off by the portal iaterrogatlon sfignal which also removes 
the battery su^ly frran operation. ^Che interrogation 
signal can be broadcast continuously so that the tag will 
be powered when it is in tiie portal area without having 
to resort to using the battery* The interrogation signal 

10 may have modulation that is coded Into the signal and can 
be periodically sent to request the tag to identify 
itself. 

'brief DESCRIgTItar OF THE PjRAfflNGS 
Figure Ik is a. diagranimatic r^epreaentation of a 
IS security system using a tag at a access PO+tal. . 

Figure IB is a diagrainnatlc representation of a 
security system using an identification tag as a beacon 
for position tracking in a wide security area.. 

Figure 2 is a ^logk diagram of a presently 
20 preferred enibodlinent of a dual mode electronic 
identification tag. 



m 
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nRfirBTPTIdM OF SQ MB PRESSHmLY PREFERRgP. lMBOfllMENg?S 
ime present invention may be used fpr a nuniber 
pf applicaaons in wliich an idenUfication is required at 
a f ixed ppsitioo As th6 tag. enters d. given area and vfiiere 
5 the identification and location of the tag is desired to 
be known when the tag is in a much wider varying area = 

One presently preferred embodiment ef the 
invention is an application in which the tag is used in a 
security environment, .and the tag is xised as a personnel 
10 identification device., other applications could be used 
in situations where the tag is placed on vehicles, 
<;pniniDdities, or containers so that they may be identified 
as they enter a given area and then tracJced in a larger 
area. 

15 In Figi;re lA a portal, such as a doorway 1, is 

shown which norinaily provides an access through a 
boundary or security line into a wider area- An 
authorized personnel 3 has in his possession a dual mode 
identification tag 4. The tag may be in the forin of a 

20 badge, photo ID, or other visual credentials. The tag 
incorporates a radio freguency transmitter and receiver 
as shown in Figure 2. Upon approaching the portal 1 the 
tag 4 comes within the Bighai range of a portal head 2 
which emits an interrelation signal whioh is received by 

25 the tag 4 . The tag vill respond to the interrogation 
isignal by giving coded inf or«»ation to the portal head 2 
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Which will identify it as m autdioriged tag. !rhe radio 
f regaency transaiitted from the tag 4 is pecseived lay the 
portai head 2 , and tiw portal head 2 may use iinoyn 
controls to admit the authorized personnel 3 , and/ in 
some applications, it may record the data intp a display 
or data logging syst«n. 

Figure IB shows the authorized personnel 3 after 
he has entered the wide security area through a portal. 
In this mode the tag 4 emits a periodic radio frequency 
beacon signal which is received by directional antennas 5 
and 6, The beacon signal emitted from tag 4 provides an 
encoded identity information, and the rotational scanning 
antennas 5 and 6 provide the identity information and the 
anguliar position information to a position control 7 
which includes a receiver 8 «md a decoder 3. The decoder 
now contains both the information as to the identity of 
the tag 4 and its relative position from the scanning 
antennas 5 and 6. This information can he stored of 
displayed on a display 10 such as a CRT terminal. 

The choice of radio frequencies for transinitting 
and receiving in the tag identification system is 
important. A low RF frequency such as 150 kHz can be 
used for the interrogation signal at the portals 1. This 
low frequency lends itself to simple ferrite lObpstick 
antennas mounted arpvs the portals, such as the h«ad 2, 
Since metallic door jams may interfere and tag alignment 



on persoimal 3 cajmot be guaranteed, a pair «f fesrite 
XoopsticJcs with appropriate phase sMf ting can be used to 
provide a more oiiifoxni field pattern, xiie field used 
will be the near inagnetio field, which Oan be received 
5 for botii energy and power h? a mlniatttre ferrite 

loops tick 18 mounted in the tag. The ferrite loopstiek 
18 in the tag provides greatly improved efficiency over 
printed circuit coils that are sometimes used. The 
advantage of the near magnetic fieltl Is that it falls off 
10 Bs the distance from the loopstick is cubed, thereby 
reducing the pote»tia;i for interference between 
consecutive multiple portals. 

The low frequency from the portal head 
transmitter 2 is broadcast continuously so that the tags 
IS can be efficiently powered. The modulation c^n be 
differential phase shift keyed at 96.00 bsad so that 
conanunieatlons can be ocanpleted rapidly, This choice of 
modulation method is chosen to provide accurate signal 
demodulation and bit decoding in the tag without the need 
20 for crystal controlled references. The low frequency 
interrogation signal is received at the tag 4 by the 
ferrite loopstick 18. The loopsticJ: IS is part of the 
power supply 13, which also includes a battery, such as a 
lithitim/nianganese dioxide battery which is used in the 
25 beacon mode. 1)uring the access mode the loopstick IS 
receives the interrogation signal and provides a signal 
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to th6 pcjwer supply control 20 which charges the 
capac3itor 21 and controls th^ battery 19 to place it in 
an off cpxulition. 

Thr tag 4 also incllivies a silicon gate <M3S 

5 application specific intograted circuit 14. Eh« 

integrated circuit 14 includoe a 4igital receiver 22 
which receives signal and power in the first niode from 
the loopstick IS. During the access mode tiie ioopstick 
18 provides power to all devices in the tag including the 
transmitter. The digital receiver 22 processes the 
interrogation si^al and a serial data decoder 24 
extracts the identity inf oimation from the interrogation 
sigiial. The request to respond prompts the decoder 24 to 
retrieve its identity information from ,npn-vplatile 

^■5 niemory IS. The non-volatile memory way he a RAM chip, 
such as one containing X2£ bytes of storage, such sm 
chips are readily availahlo and juay easily be used with a 
memory interface 25 on integrated circuit 14. The memory 
chip 15 has previously been prograaiitisd with an identity 

20 number which is transferred via the memory interface 25 
and serial encoder 26 upon receipt of an interrogation 
signal. 

The serial data eru;oder 26 receives the 
information to be transmitted from tha memory interface 
25 25 and the reguest to respond from the serial data 
deooder 24. The encoder 26 when cued from an 
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interrdgatioa sigfisiX from the portal bead 2 keys the 
identity or authojrizatlon data to th© sjnplitude shift 
Keyed osciilatpr 16 which fseds a monopQle anteiwa 17, 
The OSpillatQf ifi and antenna 17 fprin a DHP radio 

5 fregoancy transmitter. This transmitter opefatas at an 
ultra-high freguency suph as 950 mi. This fregueney 
lends itself to a sirtipla single transistor osoillatot 
circuit and a quarter-wave monopole antisnna which is 
aptiroximately 3.1 inches in length. These features are 

10 very desirable when packaging the tag for personnel use. 
The response signal from antenna 17 is read by th* portal 
head 2 and the iiLEormatlon received from the tag can then 
be processed. 

in the wide edrea beaoon mode the beacpn sl^al 

15 from the tag 4 is supplied :by the oscillator 16 and 

antenna 17. In this mode the hurst transmissions can be 
selectively turned on when the tag leaves ttis portal area 
and enters the security area,. Conversely, the burst mode 
transmissions can be turned off when entering the 

20 building through an entrance portals The ferrite 
loopstiok 18 when not in range of the low frequency 
interrogation signal ^anating frdni the portal head 2 
cannot supply power to the power control 20 which 
functions as a diode auctioning device to power the unit 

25 fxota the available eleotric power source, either the 
capacitor 21 or the battery 19 or the energy from the 



PCr/US91/0iS325 



loopsticJc 18 itself. When the stored enerigy from the 
interrogationi signal is not available, power is supplied 
frcan the battery IS- to the integrated circuit 14 and 
Qtlier devices locate On the ta^ 4, In this mode when 

5 endtgy is being supplied frow thus battery the beacon 
' sign9.1s frcm the tag axe not coutinuaus but contained in 
transnistsion bursts. Th& transmitter is used in m burst 
mode at low duty cycle, for example ,0025, fox the wide 
area beacon signal jnode* Typical operation is a 500 

10 microsecond bttrst of data S tiniss per second. The tiiner 
23 prompts the encoder 26 to key the oscillator 16 in 
this mode. 

In one presently preferred embodiment the timer 
14 is a random timer device which reduces the probability 

^5 of mtatiple tags transinittilasr sitnultaiieoTasly and th^ 

signals interferring %^th each othet. liiner 23 can have 
an output of a random frequency between predetexininpd 
limits. These limits aay vary froft a fraction of a 
second to several hours d^>end4ag upon i±e iiumb« of -tags 
in the system, ^d the time needed to r^scogiiize and 
identify the beacon signa?.. when in the beacon or 
tracking mode the transmission bursts from tag 4 are 
sensed by scanning antennas 5 and S that can recognise 
the code bursts. Control 7 is then used to home in on 

2^ the angular location of the' tag. Stepping motors used in 
conjunction witii antennas 5 and € can be used to l<?6k for 
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the maicimuin field strength. Antenna rotation scan ratee 
of one rotation per two seconds will enooyjiter up to ten 
burst per trajaamissioh to enable rapid location of tag 
beacon signals, She coordination of the angular position 
5 from two consecutive scanning anteimas will yield 
location of tags along with the identification data 
related to tliat tag. At 950 mz the scanning antennas 
can be very small, seven element Yagi's are approximately 
12 iOChes in length with approxajnately 6 inch el^ents. 
IQ jjje tag 4 uses the ^aine UHF burst transmission 

for the wide area position beacon mode and for the 
identity access interrogation mode at portals and badge 
readers, Noiiiiaily the beacon transndtter in the tag is 
turned off when it is in the area of the portal in the 
15 unsecured area- It is_ turned on usually ih response to 
an interrogatiott signal at a portal and then powered by 
the loopstick antenna 18 circuit. If it leaves the field 
of the portal the loopstick IS power is diminished and 
the tag 4 is powered by battery 19 and automatically is 
20 placed in the beacon mode with interval timer 23 

initiating identification data transmissions through the 
keyed oscillator 16 end antenna 17- OSiis automatic shift 
in power supply source is an important feature in the 
power supply management of the tag design. Battery life 
25 pf 1 to 3 years ie antlqipated with a 500 mAh lithium 
cell 19. 
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3?his Invention provides a single device which 
can function as an access idwtif Icatipn is«ans and as a 
wide axea position lopaticn and identification beacpiqt:. 
SijnuXtanoous vitji the shift in ino<^s is a sMft oii th@ 
jraspective spurca of electrical poww for tbe respectiva 
mode operation, in one embodiment the interrogation 
signal emitted hy the portal head 2 is coded into a 
continuotis JiF signal the presence of the continuous SF 
signal causes ths battery to be turned off. 

In one presently preferred embodiment where the 
tag is used as an inventory tracking device, the 
activation of the beacon is controlled by a timer. If 
the tag's beacon delay timer is set for a given period of 
time, then it will begin iaeacon operation at the 
expiration of that period- When the timer reaches its 
preset, the tag 4 will generate via the oscillatory 1€ 
and antenna 17 a beacon signal that will identify the 
tag. As vith previous i^nbodiments in the beapon tiode, 
this signal is |K3wexed by battery ip. In this embodiment 
times: 23 can have both a random output and a preselected 
output- When the preselected time period has expired and 
the tag has not been asked for an inquiry via a signal to 
loopstick antenna 18, then the serial data encoder 2fi 
sends a desired data transmission to the oscillatory 16* 
This mode is particularly advantageous in warehousing 
situations where the tags are associated with goods that 



/n8148 PCrrtJS9I/(W325 



15 

jnasr be dated or agec! and it is desirable to sei6ct the 
preset tiine to cbrrespoftd to th« msxirauia desired dwell 
time in the iwarehousing system. Jf tfte tag and tlje gdpds 
to whieh it is attached h^s not been moved to a portal ox 
5 inguired to via an interrogation signal for a period 
equal to this preselected tiine then the becon delay of 
timer 23 would enable beacon operation thereby signalling 
its presence and identity. By monitoring this beacon 
mode signal, a«ed or dated articles in the warehousing 
10 system can be quickly identified, in addition since the 
beacon signal would normally be positioned trackabU, the 
identity and specific location of "stale" items in the 
system can readily be self -identified. Timer 23 can 
include a beacon interval timer for setting the period 
15 betv)feen trananlssion bursts, and a delay timer which sets 
the time period for beginning or initiating the neacon 
signal. 

While certain presently preferred embodiments 
have been described and shown in the figures, other 
20 embodiments of the present invention will be apparent to 
tho^^e Skilled in the art.. 



CLAIMS I 

1- A dual inode eiectronic identAficstion system 

em access transinitter means for providing aji 
interrogation signal; 

5 an aceeds recei'ver sieaiis for resipondlng to an BF 

tag si^al liavlngr identifying data encoded thfireinf 
at least one electronic identification tag 
having supply means for providing electrical power to 
said tag, memory means fox storing identifying data 

10 associated with said tag, RF receiver means powered by 
said su^ly means for processing an interrogation signal, 
BF transmitter means for transmitting identifying data 
stored in said memory means in response to the receipt by 
said repeivsr means of^ an interrogation signal having a 

15 request encoded in said interrogation signal and for 
periodically transmitting a beacon signal having 
identifying data as stored in said memory means encoded 
into said teacon signal when an interrogation signal is 
not received by said receiver j and 

2.0 beacon signal processing means for detecting 

said beacon signal and detennining the position of said 
tag from the relative values of said Jjeacon signal and 
decoding said identifying data from said beacon signal. 
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2, The jdual mode electronid Identification 
system of claiffi X whereiii isaid bes.aoa Signal proedssing 
means includes at least twp direction seiislng aiitennas. 

3. The dual mode electronic identification 

5 system of claim 1 further comprising means for displaying 
the position and identification data of said at least one 
identification ta^ from information processes by said 
beacon signal processinfl means. 

4, Ihe dual mode electronic identifioatlpn 

10 system of claim 1 wherein said beacon signal processing 
means compares the inf otmation received from said beacon 
signal with other ^iata and only displays that posiUon 
information from said other infanaation that does not 
correspond to position information from identified beacon 

15 signals . 

5. The dual mode electronic identification 
system of claim 1 wherein said access transmitter 
broadcasts a signal contiguously and periodically encodes 
infOMiation on said signal requesting said tag to. 

20 respond. 



m ■ ■ # 
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6. 33ie dual inDde electronic identification 
system o£ claim 1 wherein said beacon signal •pxoc&ssiitg 
means includes coBraunication means far transmitting 
infora^tlon to ssti-d tags tljat are recognised jsy said 

5 beacon processing means <i 

7. The dual ntode electronic identification 
^ system of plaim 1 wherein 5ai4 supply ineans further 

includes J 

a first .meBLns for supplying power from an 
IQ electrical storage battery? and 

a second means for supplying power from an EF 

signal. 

8. The dual mode electronic identification 
system of claim 7 wherein said second supply means 

15 further includes a sehsor for inductively dohverting said 
RF signal to a source of electrical Current. 

S. The dual mode electronic identification 
system of claim S wherein said sensor L$ also connected 
to said receiver means and s.^id B£F sigiial is paid. 
20 interrogation signal. 
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10. The dual isode electronic idehtiflcatiott 
system of claim 7 further iooniprislngj 

a power supply contrpi means for utiU^iag said 
second means when a given l?F signal is present a?id for 
■5 utilizing said first raftans when said BF signal is not 
present. 

11, The dual mode electronic identification 
systeiti of claim 10 wherein said BF signal 1$ said 
interrogation signa:l. 

10 12. She dual .mode electrpnic identification 

system of elaim 11 wherein said second means includes a 
sensor for inductively converting said interrogation 
signal to a sourfie of electrical currant. 

13. The dual raode electronic identification 

1:5 system of claim 10 wherein said periodically transmitting 
is contrplled by a timer having an output at random time 
delays between predetermined Iwnits.. 

14. The dual mode electronic identification 
system of claim 1 wherein Said periodically transmitting 

2.G is controlled by a timer . 
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15. Tliift awal jno<3e electronic: idejitificatibn 
eystea of cXalm 1 wherein said perigdically txansmittlag 
is qoptrolled l?y 4 timer having a*i PUtput at randan tiiiie 
delays between predetemineid limits, 

5 16, A dual inode electrdi;ic identification ta? 

comprising: 

supply means for providing electrical power to 

said tag; 

memory means for storing identifying data 
J-0 associated vrith said tag; 

ISF receiver means powered by said supply means 
for processing an interrogation signal; and 

HF transmitter means for tremsmitting 
identifying date stored in said memory means in response 
3.5 to the receipt by s^id receiver meanp of an interrogation 
signal ..having a request eiicoded In said interrogation 
signal and for periodically transmitting a beacon signal 
having identifying data as stored in said memory means 
encoded into said beacon signal when an interrogation 
20 signal is not received by said receiver. 
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17. 13}e dual fflofls electronic identificatian tag 
of olaitp le wherein said supply means further includes j 

a. first means for supplying power from an 
electrical storage laattery; and 
5 a sepoiid means for supplying power f tom an fi? 

signal. 

IS. The dual mode electronic identification tag 
of claim 17 wherein said second supply means further 
includes a sensor f Or inductively converting said EF 
10 signal to a source of electrical power- 

19. "She dual mode electronic idetitifieatioa tag 
of claim 18 wherein said sensor is a ferrite loopstick. 

20. The dual mode electronic identification tag 
of claim 18 wherein said sensor is also connected to said 

15 receiver means and said KF signal is said interrogation 
signal . 

21. The dual mode electronic identification tag 
of claim 17 further comprising a power supply control 
means for utilizing said second rofe^s when a given 

20 signal is present and for utilizing said first means when 
said £F signal is not present. 
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22. Kie cLual mode eiectroiiic identification tag 
of claim 21 vherein sai<J SF signal Xs 9.aia intejrrognitiQn 
signal. 

23* The dusa mode electronic identificiation tag 
5 of claim 22 wherein said second means includes a sensor 
f cr inductively converting said interrogation signal to a 
source of electrical power. 

24. The dual mode electronic identification tag 
of claim 23 wherein said request is digitally encoded in 
10 said interrogation signal and said receiver means is a 
digital signal receiver. 

25- The dxial.mode electronic identification tag 
of claim 24 wherein said transanitter means includes a OHjF 
oscillator and said identifying data is ioodulated liy 
15 amplitude-shift-keying of said oseillatoi:. 

26, Tbe dual mode electronic identification tag 
of claim 21 wherein said periodically transmitting is 
controlled by an interval timer having an output at 
Eandom time delairs faetween predetermined limits. 
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27. The dual inoa« eXectjronlc ideotifiQatioR t*g 
of claim 26 wherein said request is digitally encoded in 
said interrogation signal and said receiver means is a 
digital signal reeeiv*r- . 

5 2S. The dual inodis electronic identification tag 

of claim 26 wherein said transmitter means includes a UHF 
oscillator and said identifying data is modulated by 
aniplitude-shift-keying dt said osoiUator, 

29. The dual mode electronic identification tag 
10 of claim i$ wjierein the initiation of periodically 

transmitted beacon ,signals is controlled by a delay 
timer . 

30. The dual mode electrpnic identification tag 
of claim 16 wherein said periodically transmitting is 

15 controlled by an interval timer having an output at 
randbm time delays between predetermined limits. 

31. The dual mode electronic identification tag 
Of claim 30 wherein the Initiation of periodically 
transmitted beacon signals is cCntrolled by a delay 

20 timer. 
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32 « Ihe dtial mode electronic identification tag 
of olaiin 16 wherein said rscpiest is digi-fcally encoded in 
said interrogation sigiwil and said receiver nieans is a 
digital signal receiver. 



of claim 16 wiLerein eaid transmitter nsians incltid^s a tJHF 
oscillator and said id^atitifying data is mpdtiiated liy 
ampiitude-shift-keying of said psciXlator. 

34- The dual mode electronic identification 
10 system of claim 1 wherein said beacon signal is initiated 
after a tiiiie delays 

3S. The dual riiode electtonifii identificatioiii 
system of claim 7 wherein said Jaieacon signal ,L& initiated 
after a time delay. 

3-5 36. A dual mode electronic Identifieation tag 

comprising: 

supply means for providing electrical power to 

.said tag; 

memory means for storing identification data 
20 associated with said tag; 

TSF receiver means powered by said supply mean? 
for processing an interrogation signal; and 



5 



33. Th(» dual mode electronic identification tag 
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RF transniitter meaiis .for trOTSmittijig 
identifyiiig data stored in said memory means in xesponse 
to tlie receipt by said receiver means ot an interrogation 
signal having a re«3uested encoded in said interrogaUon 
,5 signal and for periodically transmitting a J>eacon signal 
having identifying data as stored in said memory means 
encode into said beacon signal, 

37. The dual niode electronic identification tag 
of elaiiii 36 further con^irising a tinjer means for 

ID preselecting a tjJne period for periodically transmitting 
said Ipeacon signals. 

38. The dual mode electronic identification tag 
of claim 37 vmer^in said timer means begins timing the 
preselected period from the receipt by said receiver 

15 means of an interrogation signal. 

39. The dual mode electronic identification tag 
of claim 38 further comprising said timing means 
.begi?ming its preselected time from the receipt of an 
ijiterrogation signal having a request encoded in said 

20 interrogation signal. 
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40, The dual mode electronic identification tag 
of claim 37 wherein said timer begins the preselected 
time period frcmi tlie tennination of a» interrogation 
signal- 
ly 41. ThA dual mode electronic identification tag 
of eiaiffl 36 further cosnisirising a delay tiuer for 
initiating the tieriodicaily tranjBroitted beacon' Signal. 

42^ Th^ dual mode electronic identifieatiph tag 

of claim 37 further comprising a delay timer for 
ID initiating the periodically transmitted Jbeacon signal. 



43, The dual mode electronic identification tag 
of ciaijti 40 wherein said timer begins its preselected 
time period from the terminaticai pf an interrogatJ-PU 
signal having a request encoded in @aid intBjrrogation 
^5 signal. 



44. A dual mode electroniG identificatioh 
isystem comprising:; 

ah. access transmitter means for providiEig an RF 
interrogation signa.1; 

an access receiver means for responding to an EF 
tag signal having Identifying data encoded therein; 
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at least one eleatiTOiiic ideutiJicatiQii tag 
having stt|>ply means for providing electrical power tp 
paid tag, menwirsr ineAns for storing Idejitifying data 
associated with said tag, fiF receiver means powered 

5 said supply means for prooedsiiig an interrogation signal, 
RF transmitter means for transmitting identifyiiig data 
stored in said memory means in response to the receipt by 
said receiver means of an interrogation signal having a 
request encoded in said interrogation signal and for 

10 periodically transmitting a Iseaoon signal having 

Idfentifyiag data as stored in said m«imory means encoded 
into said beacon signal, and baaeon signal processing 
means for detecting said beacon signal and deterinining 
the position of said tag from the relative values of said 

15 beacon signal and decoding said Identifying data from 
said beacon signal. 

45, The dual mode electronic identification tag 
of claim 44 further comprising a timer msans for 
preselecting a tim* period for transmlttihg said beacon 
20 signals. 
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46. the dual mode electroiiic ideatification tag 
of claim 45 wherein said timer means begins timing the 
preselected psxXod front the receipt by said receiver 
flieaHE of an interrogatloa aigxuil* 

5 -47. 3!he dual mode electtopic iS^Bntificatism tag 

of claim 46 further conipri&ing said timiag means 
beginning its preselected time from the rtsceipt Of SJa 
interrogation signal having a request encoded in saiji 
interrogation signal. 

10 48. The dual niode electronic identification tag 

of claim 45 wherein said timing ineans begins the 
preselected time period from tjie termination of an 
InterrDgation sign^. 

49, The dual mode electronic identifieation tag 
IS of claim 48 wherein, said timing means begins its 
preselected time period from the termination of an 
interrogation signal having a re<msst eiapoded in said 
interrogation signal. 
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